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The primary type of chronic paronychia begins
as an acute infective process and starts more fre-
quently on the right middle digit than on any
other—other digits, often those immediately con-
tiguous, following suit. These and certain other
facts emerged from a study of 104 cases (1).
It is a disease which predominantly affects
housewives (1—9, 21), though it does occur in
children (1) and in men (10—12). Maceration by
repeated and prolonged wetting of the finger tips
is accepted as the most important immediate pre-
disposing factor.
The micro-organisms found in the exudate which
is often purulent are significantly those normally
inhabiting the alimentary tract (1), (13), such as
coliforms, Staphylococcus aureus, Proteus vulgaris,
Ps. pyocyenea, and candida, the last being numeri-
cally far and away the most important (1, 2, 4—9,
13—18). Candida can readily colonize the stratum
corneum of the nail fold softened by maceratioa
(1), but it becomes invasive and gives rise to in-
flammation only under special conditions which
are still not fully known or understood. Certain
findings suggest the possibility that its invasive
power may depend upon conditions which are
associated with a change from its yeast to its
mycelium form (1, 19, 20, 23): it is most frequently
seen in mycelial form in the exudate (22) and is
often recovered in pure culture.
The following account describes an attempt
made over a period of four months, from May to
September, to induce a lesion in the middle finger
nail folds of a man aged 62 with normal circulation
in finger tips and with no tendency to paronychia
or skin sepsis.
The selected nail folds were gently scraped, the
scrapings cultured, and the folds then covered
with waterproof adhesive tape. This was left in
position for several days in order to produce
maceration so that when the fold was sufficiently
softened we might introduce viable Candida
albicens. The cultures were sterile.
After one to three weeks of maceration of the
folds we found that a strain of eandida, C. guiltier-
mondi, had forestalled us and the folds were
heavily and exclusively colonized by this fungus—
about 50 colonies on a Sabouraud slope, (19). We
decided to await events, keeping the folds covered
but changing the adhesive covering every two or
three days as it became soiled or damaged. The
tape as a source of infection was shown to be un-
likely, nine different portions yielding no eandida
in culture. Scrapings from the untreated folds
were also sterile on culture.
267
C. guilliermondi is said to be non-pathogenic
but this strain developed mycelium in the stratum
corneum of the fold after 34 days (Fig. 1) and cul-
tures repeatedly confirmed its presence; but it was
soon joined by another strain, C. pare psilosis,
and these two persisted in the keratin of the folds
throughout the fifteen weeks of observation.
There was no sign of inflammation until the
eighth week (51st day) when one fold became red,
hot, swollen and tender. The change was short-
lived, persisting for a few days only. The other
covered fold became similarly inflamed (Figs. 2
and 3) in the thirteenth week (89th day), but again
tbe inflammation subsided after four or five days.
In each case the inflammation had been pre-
ceded 48 hours before by a sudden disturbance in
the general health of the subject severe enough to
put him off work for a few days: in the first ease
the cause was a sudden chill from bathing in a very
cold sea, which resulted in an acute gastro-enteri-
tis: in the second a similar disturbance followed a
chill after getting drenched in rain.
At this stage myeelium was still present in the
Fie. 1. Photomierograph of histological section
of stratum eorneum of nail fold showing the can-
dida myeelium on the 34th day deep in the keratin.
P.A.S. stain X 500.
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keratin but cultures taken from the folds yielded,
in addition to candida, a heavy growth of Ps.
pyocyanea. The Ps. pyocyanea disappeared as the
inflammation subsided, but the mycelium per-
sisted and the candidae were repeatedly recovered
in culture until the end of the period of observa-
tion.
Comment
The colonization of the folds which started in
the first few days gave rise to no symptoms for
several weeks, and it was not until the subject's
general health became depressed from extraneous
causes, and on two separate occasions, that
perionychial inflammation supervened. In each
case a bacterium, apparently a fresh invader,
seemed to play a significant part in the sudden
flare-up of activity.
Damage to the nail plates similar to that seen in
chronic paronychia followed this short bout of
infection. The changes were—dirty brown dis-
coloration, roughening, thickening and pitting of
the surface; and later separation, splitting (17)
and fracture of the free edge. Candidae were not
seen in the damaged plates, cultures of which were
sterile, and the newly formed plate returned to
normal.
C. guilliermoncli, though relatively harmless to
experimental animals, has been recovered in pure
FIG, 2. The left middle finger nail fold (normal)
at the start, X 2.
We wish to thank the editor and publishers of
"Progress in the Biological Sciences in Relation to
Dermatology" for permission to use Figures 1
and 2.
Fio, 3. The same finger nail fold at the 89th day
of the experiment, showing paronychia with an
early abscess forming at the arrow point, X 2.
culture by several workers from perionychial
lesions (1, 14—16). It may occasionally become
pathogenic. In our experiment the yeast and the
bacterium appeared to act in concert as inflamma-
tory agents when conditions were made easy for
them by the temporary lowering of resistance of
the host's tissues; the role of the yeast possibly
being to open up spaces in the keratin for the entry
of the bacterium. However, in our experience in
clinical practice such a combination is quite
unusual in the acute phase of paronchyia, when
the majority of cases certainly yield candida only.
In the published work on experimental nail-fold
infections (18) no one has succeeded so far in pro-
ducing chronic paronychia. This may well be be-
cause it is difficult to imitate the abnormal circu-
latory and/or immunological conditions at the
site that will allow the disease to become estab-
lished.
REFERENCES
1. WHITTLE, C. H., MOF'FATT, J. L. AND DAVIS,
R. A.: Perionychia or paronychia: aetiologi-
cal aspects. Brit. J. Derm., 71: 1, 1959.
2. WHITTLE, C. H.: Perionychia. Brit. Med. J.,
ii: 1499, 1955.
3. HHLLIHE, F.: Chronic perionychia: aetiology
and treatment. Brit. Med. J., ii: 1358, 1955.
4. FHAIN-BELL, W.: Chronic paronychia. Trans.
St. John Hosp. Derm. Soc., 38: 29, 1957.
5. RAUBIT5cHHK, F.: Personal communication,
1959.
6. FHIcHENFELD, E.: Paronychia manum—die
Gewerbekrankheit der Hausfrau. Z. Haut
Geschlechtskr., 24:17, 1958.
•1
PARONYCHIA EXPERIMENTALLY INDUCED 269
7. DROTJHET, E. AND VIEU, M.: Biologies des in-
fections a candida. La Semaine des HSpi-
taux, Paris, 13/2: 793and 807, 1957.
8. CoTs, H.: Untersuchungen uber die patho-
genetischen Faktoren und die Behandlung
der Nagelpilskrankheit. Arch. f. Derm. u.
Syph., 195: 579, 1953.9. Esn.vs, J.: Pathogenesis and treatment of
chronic paronychia. Dermatologica, (Basel),
119: 229, 1959.
10. KINGERY, L. B. AND THIENE5, C. H.: Mycoticparonychia and dermatitis. Arch. Berm.
(Chicago), 11: 196, 1925.
11. SUTHERLAND-CAMPRELL, H.: Paronychia. An
attempt to prove the aetiologic factor in an
epidemic arising in orange workers. Arch.
Derm. (Chicago), 19: 233, 1929.
12. THIENE5, C. H.: A new Monilia-like fungus,
associated with dermatitis peculiar to
workers in canneries. Arch. Berm. (Chi-
cago), 19: 800, 1929.
13. MARTEN, R. H.: Chronic paronychia. A myco-
logical and bacteriological study. Brit. J.
Berm., 71: 422, 1959.
14. RAUBIT5CREE, F.: The problems of moniliasis.
Acta med. orient., VI: 3, 85, 1947.
15. BENHAM, R. W.: Species of candida most fre-
quently isolated from man: methods and
criteria for their identification. J. Chronic
Dis., 5: 460, 1957.
16. FLOOR, H. AND MAILLOUX, M.: Onyxis et
perionyxis a candida. Bull. Soc. Path. Exot.,
50: 644, 1957.
17. ALRIEwIcz, J. vON.: Candidiasis of the nail.
Mykosen, 1: 52, 1957.
15. VILANOVA, X., CA5AN0vA5, M. AND FEANCINO,
J. : Onychomycosis. J. Invest. Berm., 27: 77,
1956.
19. WHITTLE, C. H. AND GRE5HAM, C. A. Candida:
in keratin of nail folds. Progress in the
Biological Sciences in relation to Derma-
tology, p. 168: ed. Arthur Rook, University
Press, Cambridge. 1960.
20. GEE5HAH, C. A. AND BURNS, M.: Tissue in-
vasion by candida. ibid. 174, 1960.
21. MITCHELL, J. C.: Chronic paronychia: review
of 70 cases. Canad. Med. Ass. J., 85: 1291,
1961.
22. WHITTLE, C. H. AND GRE5HAM, C. A.: Candida
in vitro and in vivo. Mycopathologia, 12:
207, 1960.
23. TASCHDJIAN, CLAIRE L., REI5S, F. AND Ko-
ZJNN, P. J.: Experimental vaginal candidia-
sis in mice; its implication for superficial
candidiasis in humans. J. Invest. Berm., 34:
89, 1960.
